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Description 

FIELD OF THE INVENTION 

(0001 ] The invention relates to a method of manufac- 
turing an optical waveguide by using quartz materials, 
and more particularly to a method of manufacturing an 
optical waveguide for optical devices of various Idnds 
that are used in such an optical fiber networle 

BACKGROUND OF THE INVENTION 

[0002] in recent years, a large capacity of an optical 
communication system is advanced, and a highly sys- 
tem having multi-functions is needed. In addition, an op- 
tical fiber network is required to be structured with low 
cost. An optical waveguide is indispensably necessary 
to be small in size, highly integrated, and bw In cost, 
since the optical waveguide is used in an optical device 
such as a coupler, a switch, a fitter, and a modulator. 
Also, the optical waveguide is used in such afunctional 
device which comprises a semiconductor laser and a 
semiconductor photo detector which are nrK>unted in the 
form of hybrid together with an optical device on a sub- 
strate. Research and development of these devices are 
actively advanced. 

[0003] Presently, a quartz material, a fen-oelectric ma- 
terial, an organic material, a semiconductor material, 
etc. are used as a material of the optical waveguide. 
Since the optical waveguide made of the quartz material 
has the smallest light transmission loss, an optical de- 
vice having a small light transmission loss is easily re- 
alized by using the quartz material. Also, since the op- 
tical waveguide may be fabricated on a Si-substrate 
having a large diameter, low cost and mass-productivity 
are realized. 

[0004] A conventional optical waveguide typically 
comprises a substrate and a lower clad layer, cores, and 
an upper clad layer which are grown on the substrate. 
[0005] In order to obtain the optical waveguide having 
a small light transmission loss, each of the lower and 
upper clad layers and cores needs to have a predeter- 
mined thickness. 

[0006] Presently, a flame depositing method, or 
chemical vapor deposition (CVD) using silane gas, chlo- 
ride gas. an organic material source, etc. is used for the 
deposition of a quartz material. 
[0007] In the flame depositing method, powders of 
quartz are deposited on a substrate, and the powders 
of quartz are heated and fused at a temperature of about 
1500 *C to be transparentized, so that an optical 
waveguide is fabricated. For this themial treatment, a 
large thermal stress is introduced in a layer of quartz, 
so that cracks tend to occur therein. Therefore, It is hard 
in the fabrication of an optical waveguide to adopt a Si- 
substrate having a large diameter of, for instance, 6 
inches. In addition, birefringence occurs due to strains 
caused by the thermal stress, so that the optk:al char- 



acteristics are deterforated to result in polarizatfon de- 
pendency, etc. 

[0008] On the other hand, in the CVD which uses si- 
lane gas, chloride gas, etc., it Is possible to form a 
5 minute and transparent quartz layer immediately after 
the deposition thereof. However, when the upper clad 
layer Is deposited to embed the two adjacent cores, the 
deposition rate is different at positions of a side wall, a 
bottom surface, and an upper comer of each of the 
cores. In more detail, the deposition rate is high at the 
upper comer of each core. As a result, a void tends to 
occur in the upper clad layer between the two adjacent 
cores. 

[0009] Therefore, a void must be eliminated by reflow- 
ing the upper clad layer at a high temperature. For this 
process, an internal stress is Increased due to the ther- 
mal treatment for the elimination of the void, in addition 
to a stress resided in the upper clad layer immediately 
after the deposition thereof. Even In the CVD. birefrin- 
gence occurs due to strains caused by the stresses as 
explained above. As a result, the optical characteristics 
are deteriorated to result in polarization dependency, 
etc. in a resultant optical device. 
[001 0] As described above, a conventional method of 
manufacturing an optical waveguide by using a flame 
depositing method or CVD has disadvantages in that the 
below requirements are not met smiultaneously; 

(a) the deposition of a quartz nnaterial having a 
thickness necessary for the fabrication of an optical 
waveguide is realized on a Si-substrate of a large 
diameter, 

(b) the optical characteristics are not deteriorated 
in a fabricated optical wavegukie, and 

(c) a void is avokJed to occur in an upper clad layer 
between two adjacent cores. 

SUMMARY OF THE INVENTION 

[0011] Accordingly, it Is an object of the invention to 
provide a method of manufacturing an optical 
waveguide that is capable of concurrently depositing, on 
a Si-substrate having a large diameter, a quartz material 
layer having a thickness necessary for forming an opti- 
ca! waveguide, and avoiding the deterioration of the op- 
tical characteristics, and the occurrence of a void in an 
upper clad layer between two adjacent cores. 
[0012] Other objects of the invention will become 
clear as the descriptk^n proceeds. 
[0013] According to the invention, a method of man- 
ufacturing an optical waveguide, comprises, the steps 
of: 

forming, by using CVD, a lower clad layer on a sub- 
strate, the lower clad layer being made of a quartz 
material; 

fomiing, by using CVD. a core formatfon layer on 
the bwer clad layer, the core formation layer being 
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made of a quartz material; 
forming at least two cores by patterning the core for- 
mation layer; and 

forming, by using CVD In which one or more organic 
materials are used as a source/sources, an upper 
clad layer on the cores and the lower clad layer, the 
upper clad layer being made of a quartz material 
which includes one or more dopants selected from 
phosphorus. t>oron. and gemnanium, the sources 
including an Identical alkoxy! radical. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] The invention will be explained in more detail 
in conjunction with appended drawings, wherein: 

FIG. 1 Is a schematic sectional view for explaining 
a first conventional method of manufacturing an op* 
tical waveguide; 

FIG. 2 is a schematic sectional view for explaining 
a second conventional method of manufacturing an 
optical waveguide; and 

FIG. 3 is a schematic sectional view for explaining 
a method of manufacturing an optical waveguide 
according to an embodiment of the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0015] Before explaining a method of manufacturing 
an optical waveguide in the preferred embodiments ac- 
cording to the invention, the aforementioned conven- 
tional method of manufacturing an optical waveguide 
will be explained in FIGS. 1 AND 2. 
[0016] FIG. 1 shows a first conventional optical 
waveguide which ordinarily comprises a substrate 1 and 
a lower clad layer 2, cores 3. and an upper clad layer 4 
which is formed on the substrate 1. In order to obtain 
the optical waveguide having a small light transmission 
loss, each of the lower and upper clad layers 2 and 4 
needs to have a thickness of above 1 0 |im. Also. In order 
to connect the cores 3, with high efficiency, to an optical 
fiber, each of the cores 3 needs to have a thickness of 
about 3to lO^m. Therefore, in order to obtain the optical 
waveguide having the small light transmission loss, 
three layers of the lower and upper clad layers 2 and 4 
and the cores 3 need to have a total thickness of above 
25 Jim. 

[0017] In the flame depositing method, powders of 
quartz are deposited on a substrate, and the powders 
of quartz are heated and fused at a temperature of about 
1500"C to be transparentized, thereby the optical 
waveguide are formed. Therefore, it is easily possible 
to deposit the upper clad layer 4 over and between the 
two adjacent cores 3. However, since a large thermal 
stress is introduced, cracks occurs in the upper clad lay- 
er 4, etc.. 

[001 8] On the other hand, in the CVD whteh uses one 



of silane gas, andchforide gas. etc.. it is possible to form 
a minute and transparent quartz layer immediately after 
deposition. However, when the upper clad layer 4 is de- 
posited over and between the two adjacent cores 3. the 

s deposition rate Is different at positions of a side wall, a 
bottom surface, and an upper corner of each of the cores 
3. Particularly, the deposition rate at the upper comer of 
each of the cores 3 is high. As a result, as shown in FIG. 
2, a void 5 occurs in the upper clad layer 4 between the 

70 two adjacent cores 3. 

[0019] Therefore, in the CVD, the void is eliminated 
by reflowing the upper clad layer 4 at a high tempera- 
ture. As a result, an internal stress whk:h occurs in heat- 
ing the upper clad layer 4 for eliminating the void is add- 

75 ed to a stress which remains therein immediately after 
the deposition thereof. 

[0020] Referring to FIG. 3, the description will proceed 
to a method of manufacturing an optical waveguide ac- 
cording to an embodiment of the invention. 

20 [0021] In FIG. 3. a substrate 1 is prepared in a known 
manner to have a main surface la. For example, the 
substrate 1 is made of Si, A lower clad layer 6 is formed, 
by using a method of the CVD, on the nnain surface la 
of the substrate 1 . The k>wer clad layer 6 is made of a 

2S quartz material. The lower clad layer 6 has a thtekness 
of about 10 to 20 \im. Next, a core layer 7 is formed, by 
the method of the CVD, on the lower clad layer 6. The 
core layer 7 is n^de of a quartz nriateriaL Next, at least 
two cores 8 are formed, as channels by patterning the 

30 core layer 7. Each of the cores 8 has a thickness of about 
SlolO^m. 

[0022] Next, an upper clad layer 9 is formed, by the 
method of the CVD that uses an organs material as a 
source, on the cores 8 and the lower clad layer 6. The 
35 upper clad layer 9 is made of a quartz materia! which 
includes at least one of phosphorus, boron, and germa- 
nium as a dopant, the source including alkoxyl radical. 
The upper clad layer 9 has a thickness of about 10 to 
20 ^m. 

40 [0023] The cores 8 are made of a material, a refractive 
index of which is higher than that of the tower and upper 
ciad layers 6 and 9. Each refractive index of the lower 
and upper clad layers 6 and 9 and the cores 8 Is con- 
trolled by density of dopant. In case that the cores 6 are 

<5 made of a material of the same composition as the lower 
and upper clad layers 6 and 9. a composition ratio of the 
cores 8 is different from that of the tower and upper clad 
layers 6 and 9. 

[0024] In the preferred embodiment, the CVD in which 
50 the organic material is used as the source is one select- 
ed from an atmospheric pressure CVD (APCVD), a plas- 
ma CVD (PCVD), and a tow pressure CVD (LPCVD). 
[0025] The lower clad layer 6 preferably is made of 
nondoped SiOg (MSG). The tower clad layer 6 may be 
55 n^de of a material which includes the NSG and one or 
more dopants such as phosphor, boron, and germanium 
that are doped in the NSG. The lower clad layer 6 pref- 
erably Is fomned by the CVD method in whtoh, as a 
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source, an organic Si material such as tetraethoxysilane 
(Si(OC2H5)4 ) andtetramethylortho-siiicate (Si(OCH3)4) 
is used. In case of doping Impurities in tfie lower clad 
layer, an organic material which is the same as the upper 
clad layer 9 Is used together with the organic Si material. 
[0026] The core layer 7 preferably Is formed by using 
the CVD in which organic material is used as a source. 
In this event, tetraethoxysilane (SipCaHs)^) and te- 
tramethylortho-silicate (Si(OCH3)4) are used as an or- 
ganic Si material. Trimethylphosphite (P(OCH3)3), tri- 
methylphosphate (PO(OCH3)3), and triethylphosphate 
(PO(OC2H5)3) are used as an organic material for dop- 
ing phosphor. Triethylborate (8(00285)3) and trimethyl- 
borate (8(0083)3) used as an organic material for 
doping boron. Tetramethoxygermanium (Ge(OCH3)4) 
and tetraethoxygermanium (Ge(OC2H5)4) are used as 
an organic material for doping germanium. 
[0027] These organic materials suitably are selected 
dependently on a composition of the core 8. After each 
of organic materials as the source is vaporized and 
mixed, the organfc materials are introduced in a reaction 
chamber. Oxygen is provided in the reaction chamber 
after ozonization in addition to the organic source. The 
core layer 7 Is formed by usir\g one of the atmospheric 
pressure CVD. the plasm CVD, and the low pressure 
CVD. The temperature of forming the core layer 7 in the 
reaction chamber preferably is a value of 200 to 800 ^'C. 
[0028] When both of the lower clad layer 6 and the 
cores 8 are formed by the CVD in which the organic 
source is used, it is possible to form the lower clad layer 
6 and the cores 8 without exposing the substrate 1 to 
the atmosphere. Also, since it is possible to form a layer 
which has a small stress, it is possible to form a thick 
layer which has a small stress In even case that a sub- 
strate having a large diameter is used. After an oxide 
layer is grown for the cores 8, the cores 8 are formed by 
patterning the core layer 7, Patterning the core layer 7 
is carried out by using an etching such as RIE (Reactive 
Ion Etching) method and IBE (Ion Beam Etching) meth- 
od. 

[0029] In order to increase a refractive index, the 
cores 8 are made of a materia! which consists of the 
NSG and impurities doped in the NSG. Namely, the 
cores 8 may be made of one selected from SIO^ includ- 
ing doped germanium oxide (Ge02) that will hereafter 
be called GeSG, Si02 including doped germanium ox- 
ide (GeOg) and phosphorus oxide (P2O5) that will here- 
after be called GePSG, Si02 including doped gemnani- 
um oxide (GeOa) and boron oxide (B2O3) that will here- 
after be called GeBSG, SiOg including doped gemnani- 
um oxide (Ge02), phosphorus oxide, and boron oxide 
(82O3) that will hereafter be called GeBPSG, Si02 in- 
cluding doped phosphorus oxide (P2O5) that will here- 
after be called PSG, and SiO^ including doped phos- 
phorus oxide, and boron oxide that will hereafter be 
called BPSG. 

[0030] The upper clad layer 9 is made of a material 
which includes the NSG and impurity (dopant). Namely. 



the upper clad layer 9 is made of one selected from PSG 
which consists of NSG including doped phosphorus ox- 
ide, glass material which consists of NSG including 
doped boron oxide that will hereafter be called BSG, 
5 BPSG which consists of NSG including doped phospho- 
rus oxide and doped boron oxide, GeSG which consists 
of NSG including doped gern^nium oxide, GePSG 
which consists of NSG including doped germanium ox- 
ide and doped phosphorus oxide, GeBSG which cen- 
to sists of NSG including doped germanium oxide and 
doped boron oxide, and GeBPSG which consists NSG 
including doped germanium oxide, doped phosphorus 
oxide, and doped boron oxide. 
[0031] The upper clad layer 9 is formed by using the 
IS CVD in which an organic material is used. The organic 
noaterial of the upper clad layer 9 is the same as that of 
the cores 8. Namely, the glass layer is formed by intro- 
ducing, in the reaction chamber, gas of tetraethoxysi- 
lane (Si(OC2H5)4) or tetramethylortho-silicate (Si 
20 (OCH3)4), gas of at least one of an organic source for 
dopant, and ozone. To form the upper clad layer 9 pref- 
erably is carried out by the normal pressure CVD meth- 
od. Also, to form the upper clad layer 9 is carried out by 
one of the plasm CVD method and the low pressure 
25 CVD method. The temperature of forming the upper clad 
layer 9 in the reaction chamber preferably is a value of 
200 to 800 "C. 

[0032] The inventor of the invention has found that the 
deposition rate of a quartz material at positions of a side 

30 wall, a bottom surface, and upper comers of the cores 
8 is equalized, namely, the deposition rate of a quartz 
material at the upper corners of the cores 8 becomes 
slower, if each of the organic source materials Includes 
the same alkoxyl radical when the upper clad layer 9 is 

35 formed over and between the two adjacent cores 8 
which are positioned with a narrow space left therebe- 
tween. 

[0033] Therefore. It is possible to embed the two ad- 
jacent cores 8 without occurrence of any void when lay- 

40 ers are formed only by using organic sources including 
an identical alkoxyl radical. As a result, to reflowthe up- 
per clad layer 9 at a high temperature in the conventional 
method is not necessary in the inventkjn. The quartz 
glass originally is formed with a low internal stress state 

^5 by using the CVD in which the organic sources having 
an identical alkoxyl radical are used. According to the 
invention, since heating an upper clad layer at a high 
temperature is not necessary to be carried out, ft is pos- 
sible to derive the low internal stress state in an optical 

so waveguide. As a result, the invention can prevent dete- 
rioration of the optical characteristics which are caused 
by birefringence, etc.. 

[0034] The upper clad layer 9 preferably is formed by 
at least one of trimethylphosphate (PO(OCH3)3). tri- 
ss methylborate (B(OCH3)3), and tetramethoxygermanium 
(Ge(OCH3)4) as organrc source materials for a dopant 
in case of using tetraethoxysilane (Si(OC2H5)4) as a Si 
organk: material. Also, the upper clad layer 9 preferably 
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Is formed by at least one of trlmethylphosphite (P 
(OCH3)3). trimethylborate (B(OCH3)3), and tetrameth- 
oxygermanium (Ge(OCH3)4) as organic source materi- 
als for a dopant In case of using tetraethoxysilane (SI 
(OC2H5)4) as a SI organic material. In addition, the up- 
per clad layer 9 preferably is fomied by at least one of 
triethylphosphate (PO(OC2H5)3). triethylborate (B 
(OC2H5)3). and tetraethoxygermanjum (Ge(OC2H5)4) 
as organic source materials for a dopant In case of using 
tetraethoxysilane (SI{CX:2H5)4) as a Si organic material. 

I FIRST IMPLEMENTATION ] 

[0035] The description will proceed to a first imple- 
mentation according to the invention. The lower clad lay- 
er 6, namely, NSG is deposited on the Si substrate 1 
having a diameter of 6 inches to have a thickness of 20 
\xm by the APCVD method in which (Si(OC2Hs)4) is used 
as the source at a deposition temperature of 400 *C. 
GeSG for forming the cores is deposited on the lower 
clad layer 6 to have a thickness of 6 ^m by the APCVD 
method in which (Si(OCH3)4) and (Ge(OCH3)4) are 
used as the sources at a deposition temperature of 400 
"C. The two cores 6 each of which has a width of 6 nm 
are formed with a space of 5 fim left therebetween 8 by 
patterning the GeSG layer by using RIE. Next, the upper 
clad layer 9, namely. PSG is deposited to have a thick- 
ness of 20 nm by the APCVD method in which (Si 
(OCH3)4) and (PO(CXH3)3) are used as the sources at 
a deposition temperature of 400 '0. 

[ SECOND IMPLEMENTATION ] 

[0036] The description will proceed to a second im- 
plementation according to the invention. The lower clad 
layer 6 and the cores 8 are formed similarly to the first 
practical embodiment. The upper clad layer 6, namely, 
BSG is deposited to have a thickness of 20 fom by the 
APCVD method In which (Si(OCH3)4) and (B(OCH3)3) 
are used as the sources at a deposition temperature of 
400 'C. 

[ THIRD IMPLEMENTATION } 

[0037] The description will proceed to a third imple- 
mentation according to the invention. The lower clad lay- 
er 6, namely, NSG is deposited on the Si substrate 1 of 

6 inches to have a thickness of 15 |im by the LPCVD 
method in which (SI(OCH3)4) is used as the source . 
GePSG for forming the cores 8 is deposited on the lower 
clad layer 6 to have a thickness of 5 nm by the APCVD 
method in which (Si(OC2H5)4),* (Ge(OCH3)4), and (PO 
(OCH3)3) are used as the source. The two cores 8 each 
of which has a width of 5 \xm are fomried with a space of 

7 ^m left therebetween by patterning the GeSG layer by 
using I BE. Next, the upper clad layer 9, namely, GePSG 
is deposited to have a thickness of 1 5 ^un by the APCVD 
method in which (Si(OCH3)4), (Ge(OCH3)4). and (PO 



(OCH3)3) are used as the sources at a deposition tem- 
perature of 400 ""C. 

[ FOURTH IMPLEMENTATION ] 

5 

[0038] The description will proceed to a fourth imple- 
mentation according to the invention. The tower clad lay- 
er.6, namely. NSG is deposited on the Si substrate 1 
having a diameter of 8 inches to have a thickness of 20 

10 urn by the APCVD method in which (Si(OCH3)4) is used 
as the source. GePSG for forming the cores 8 is depos- 
ited on the lower clad layer 6 to have a thickness of 10 
Jim by the PCVD method in which (Si(OC2H6)4), (Ge 
(OC2H5)4). and (PO{OCH3)3) are used as the sources. 

^5 The two cores 8 each of which has a width of 1 0 |im are 
formed with a space of 10 jim left therebetween by pat- 
terning the GePSG layer by using RIE. Next, the upper 
clad layer 9, namely. GeBSG is deposited to have a 
thickness of 20 \m\ by the APCVD method in which (Si 

20 (OCH3)4), (Ge(OC2H5)4), and (B(OC2H5)3) are used as 
the source at a deposition temperature of 400 •C. 
[0039] When the Si-wafer which are processed in the 
first through fourth Implementatksns cut to provkde a pre- 
determined number of optical waveguides which are 

25 then evaluated in the optical characteristics. In the eval- 
uation, it has been found that any crack does not occur, 
and birefringence is not observed in the optical 
waveguides and that the satisfactory optical character- 
istics are obtained for each optical waveguide. 

30 [0040] Although the invention has been described 
with respect to specific embodiment for complete and 
clear disclosure, the appended claims are not to be thus 
limited but are to be construed as embodying all modi- 
fication and alternative constructions that may be oc- 

35 curred to one skilled in the art which fairty fall within the 
basic teaching here is set forth. 



Claims 

40 

1. A method of manufacturing an optical waveguide, 
comprising, the steps of: 

fomning, by using CVD, a lower clad layer (6) 
^5 on a substrate (1 ), said lower clad layer (6) be- 

ing made of a quartz material; 
forming, by using CVD, a core formation layer 

(7) on said lower clad layer (6). said core for- 
mation layer (7) being made of a quartz mate- 

so rial; 

forming at least two cores (8) by patteming sakJ 

core formation layer (7); and 

forming an upper clad layer (9) on said cores 

(8) and said tower clad layer (6) by using CVD 
^ in which organic materials are used as sources, 

said upper clad layer (9) being made of a quartz 
material which includes one or more dopants 
selected from phosphorus, boron, and germa- 



5 



9 



EP0 803 589 B1 



10 



nium, said sources including an identical 
alkoxyl radical. 

2. A method of manufacturing an optical waveguide 
as defined in claim 1 , wherein said steps of fonming 
said tower clad (6), core formation (7) and upper 
clad layers (9) use CVD selected from an atmos- 
pheric pressure CVD, a plasm CVD. and a low pres- 
sure CVD. 

3. A method of manufacturing an optical waveguide 
as defined in claim 1 , wherein said step of fomiing 
said upper clad layer (9) uses said source/sources 
selected from trimethylphosphate (PO{OCH3)3), tri- 
methylborate (B{OCH3)3), and tetramethoxy germa- 
nium (Ge(OCH3)4) andtetramethylortho-silicate (Si 
(OCH3)4). 

4. A method of manufacturing an optical waveguide 
as defined in claim 1 , wherein said step of fonming 
said upper clad layer (9) uses said source/sources 
selected from trimethylphosphUe (P(OCH3)3). tri- 
methylborate (B(OCH3)3), and tetramethoxygerma- 
nium (Ge(OCH3)4) and tetramethytortho-silicate (Si 
(OCH3)4). 

5. A method of manufacturing an optical waveguide 
as defined in claim 1 , wherein said step of fomiing 
said upper clad layer (9) uses said source/sources 
selected from triethylphosphate (PO(OC2Hs)3), tri- 
ethylborate (B(CX:2H5)3), and tetraethoxygermani- 
um (Ge(OC2H5)4) and tetraethoxysitane (Si 

(OC2H6)4). 

6. A method of manuffacturing an optical waveguide 
as defined in claim 1 . wherein said steps of forming 
said tower clad layer (6) and said core formation lay- 
er (7) uses said source/sources selected from or- 
ganic materials. 

7. A method of manufacturing an optical waveguide 
as defined in claim 6. wherein said steps of forming 
said tower clad layer (6) and said core fonnation lay- 
er (7) use CVD selected from an atmospheric pres- 
sure CVD, a plasm CVD. and a tow pressure CVD 



Patentanspruche 

1. Verfahren der Herstellung eines optischen Wellen- 
leiters mit den Schritten: 

Ausbilden einer unteren Deckschicht (6) auf ei- 
nem Substrat (1 ) mittels CVD. wobei die untere 
Deckschicht (6) aus einem Quarzmaterial ge- 
fertigt ist, 

Ausbilden einer Kernbildungsschicht (7) auf 
der unteren Deckschicht (6) mittels CVD. wobei 



die Kernbildungsschicht (7) aus einem Quarz- 
material geferiigt ist, 

Bilden von zumindest zwei Kernen (6) durch 
Strukturieren der KernbiWungsschicht (7) und 

5 Ausbilden einer oberen Deckschicht (9) auf den 

Kernen (8) und der unteren Deckschicht (6) mit- 
tels CVD, wobei organische Materialten als 
Quellen vennrendet werden. wobei die obere 
Deckschtoht (9) aus einem Quarzmaterial ge- 

10 fertigt Ist, das ein oder mehrere Dotiermittel 

enthalt, das aus Phosphor, Bor und Germani- 
um ausgewahtt ist, wobei die Quellen ein klen- 
tisches Akoxyl-Radikal einschlieBen. 

IS 2. Verfahren zur Herstellung eines optischen Wellen- 
leiters nach Anspruch 1 , 

wobei die Schritte der Ausbildung der unteren 
Deckschtoht (6). der Kernbildungsschicht (7) und 
der oberen Deckschicht (9) CVD einsetzen, das aus 
20 Atmospharendruck-CVD, Plasma-CVD und Nie- 
derdruck-CVD ausgewahtt ist. 

3. Verfahren der Herstellung eines optischen Wellen- 
leiters nach Anspruch 1 , 

25 wobei der Schritt des Bildens der oberen Deck- 
schicht (9) eine Quelle/Quellen ven^^endet, die aus- 
gewahtt sind aus Trimethylphosphat (PO(OCH3)), 
Trimethylborat (B(OCH3)3) und Tetramethoxyger- 
manium (Ge(C)CH3)4) und Tetramethylortho-Silicat 

30 (Si(OCH3)4). 

4. Verfahren zum Herstellen eines optischen Wellen- 
leiters nach Anspruch 1. 

wobei der Schritt des Ausblidens der oberen Deck- 
3S schtoht (9) die Quelle/Quellen verwendet, die aus 
Trimethylphosphrt (P(OCH3)3). Trimethylborat (B 
(OCH3)3) und Tetramethoxygermanium (Ge 
(OCH3)4) und Tetramethylortho-Silicat (Si(OCH3)4) 
ausgewahit sind. 

40 

5. Verfahren zum Herstellen eines optischen Wellen- 
leiters nach Anspruch 1 , 

wobei der Schritt des Bildens der oberen Deck- 
schicht (9) die Quelle/Quellen verwendet, die aus 
45 Triethylphosphat (POlOCgHsja). Triethylborat (B 
(OC2H5)3) und Tetraethoxygermanium (Ge 
(OC2H5)4) und Tetraethoxysilan (Si(OC2H5)4) aus- 
gewahit sind. 

so 6. Verfahren der Herstellung eines optischen Wellen- 
leiters nach Anspruch 1 , 

wobei die Schritte zur Ausbildung der unteren 
Deckschicht (6) und der Kembi Wungsschfcht (7) die 
Quelle/Quellen verwendet, die aus organischen 
55 Materialien ausgewahit sind. 

7. Verfahren zur Herstellung eines optischen Wellen- 
leiters nach Anspruch 6, 
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wobei die Schritte der Ausbildung der unteren 
Deckschicht (6) und der Kernbildungsschicht (7) 
CVD verwendet, das aus Atmospharendruck-C VD, 
Plasma-CVD und Niederdruck-CVD ausgewahit 
ist. 



Revendications 

1. Proc§d^ de fabrication d'un guide d'onde optique, 
comprenant les 6tapes de : 

formatbn, en utilisant un depdt chimique en 
phase vapeur, d'une couche de confinement in- 
I6neure (6) sur un substrat (1), ladite couche 
de confinement inf6rieure (6) 6tant faite d'un 
mat§riau de quartz ; 

fomnation. en utilisant un d^pdt chimique en 
phase vapeur, d'une couche de formation de 
coeur (7) sur ladite couche de confinement In- 
f^rieure (6), ladite couche de formation de 
coeur (7) 6tant faite d'un matSriau de quartz ; 
fomiatlon d'au moins deux coeurs (8) en for- 
mant des tnoXUs sur ladite couche de formation 
de coeur (7) ; et 

formation d'une couche de confinement sup6- 
rieure (9) sur lesdtts coeurs (6) et ladite couche 
de confinement inf6rieure (6), en utilisant un 
d6p6t chimique en phase vapeur dans lequel 
des mat6riaux organ iques sont utilis6s comme 
sources, ladite couche de confinement sup6- 
rieure (9) dtant faite d'un matdriau de quartz qui 
comporte un ou plusieurs dopants choisis par- 
mi le phosphore, ie bore et le germanium, les- 
dites sources comportant un radical alcoxyle 
identique. 

2. Proc§d6 de fabrication d'un guide d'onde optique 
selon la revendication 1, dans lequel iesdites sta- 
pes de formation desdites couches de confinement 
inf§rieure (6), de formation de coeur (7) et de con- 
finement sup^rieure (9), utilisant des dSpdts chimi- 
ques en phase vapeur choisis parmi un d6p6t chi- 
mique en phase vapeur k la press ion atmosph^ri- 
que, un d6p6t chimique en phase vapeur k plasma 
et un depdt chimique en phase vapeur ^ basse 
pression. 

3. Precede de fabrication d'un guide d'onde optique 
seton la revendication 1 , dans lequel ladite dtape 
de fomnation de ladite couche de confinement su- 
pdrieure (9) utilise ladite/iesdites source/sources 
choisie(s) parmi le phosphate de trim6thyle (PO 
(OCH3)3). le borate de trim^thyle (B(OCH3)3), et le 
t6tram6thoxygermanium (Ge(OCH3)4) et le t6tra- 
m^thytorthosilicate (Si(OCH3)4). 

4. Proc6d6 de fabrk:ation d'un guide d'onde optique 



selon la revendication 1, dans lequel ladite 6tape 
de formation de ladite couche de confinement su- 
p^rieure (9) utilise ladite/iesdites source/sources 
choisie(s) parmi le phosphite de trimSthyle (P 
5 (0083)3). le borate de trim6thyle (B(OCH3)3). et le 
t6tram6thoxygermanium (Ge(OCH3)4) et le t6tra- 
mdthylorthosilicate (81(0083)4). 

5. ProcMd de fabrication d'un guide d'onde optique 
10 selon la revendication 1, dans lequel ladite 6Xape 

de formation de ladite couche de confinement su- 
perieure (9) utilise ladite/iesdites source/sources 
choisie(s) parmi le phosphate de triethyle (PO 
(00285)3). le borate de tridthyle (8(00285)3). et le 
t^tra^thoxygermanium (06(00285)4) et le t^trad- 
thoxysilane (81(00285)4). 

6. Proc6d6 de fabrication d'un guide d'onde optique 
selon la revendication 1 . dans lequel Iesdites ^ta- 

20 pes de formation de ladite couche de confinement 
inf^rieure (6) et de ladite couche de formation de 
coeur (7) utilisent ladite/iesdites source/sources 
choisie(s) parmi des mat^riaux organiques. 

2S 7, Proc6d6 de fabrication d'un guide d'onde optique 
selon la revendicatbn 6, dans lequel Iesdites sta- 
pes de formation de ladite couche de confinement 
infSrieure (6) et de ladite couche de formation de 
coeur (7) utilisent des ddpdts chimiques en phase 

30 vapeur choisis parmi un d6p6t chimque en phase 
vapeur k la pression atmosph^rique, un d^pdt chi- 
mique en phase vapeur k plasma et un d^p6t chi- 
mique en phase vapeur k basse pression. 

3S 
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